Abstract. X-ray absorption measurements of solid and liquid CuBr have been carried out around the Cu and Br K-edge at 295,400,600,670, 793 K. EXAFS data of both edges have been analyzed simultaneously, for the first time on a binary compound, by using the ab-initio multiplescattering GNXAS method. Multiple-edge EXAFS refinement allowed us to obtain an accurate determination of the first-neighbor distribution as a function of temperature. Mean bond distance, variance and skewness of the distribution have been measured and their statistical errors evaluated. A slight contraction of the most probable Cu-BT bond-length is observed at high temperatures approaching the superionic and the liquid phases (T 2 670 K). The asymmetry of the first-neighbor distribution is found to increase at high-temperature. Evidence for nearly-covalent bonding is found in liquid CuBr.
INTRODUCTION
Copper halides are an interesting class of materials showing peculiar electronic and structural properties. In particular, superionic conductivity occurs in CUBT and CuCl before melting. Several solid-phase transitions take place increasing temperature. A high mobility of copper is observed in the high-temperature phases. Several EXAFS (Extended X-Ray Absorption Spectroscopy) [1,2,3] studies were carried out in solid CuBr. Neutron Diffraction works were also performed on solid [4] and liquid [5] CuBr. Important anharmonic contributions in solid CuBr were found using both spectroscopies, even a t low temperatures. In liquid CUBT, Cu-Br and BT-BT distributions were found essentially of "ionic" character, while the Cu-Cu distribution was found to be featureless. [5] In this brief report, we present the results of an accurate EXAFS study of solid and liquid CuBr at various temperatures. EXAFS measurements around the Cu and BT K-edge were performed in transmission mode at LURE (Orsay, France), on beamlines D42 and D44. Raw data are analyzed by using the ab-inztio multipkscattering GNXAS method. [6,7] Cu and BT K-edge are studied simultaneously, using a recently developed multiple-edge data-analysis [8] approach which allows an accurate and reliable determination of the short-range partial distribution functions.
RESULTS AND DISCUSSION

Solid CuBr
The model (solid line) and experimental (dots) Cu and Br K-edge EXAFS spectra a t room temperature (RT) are compared in Fig. 1 . The overall agreement is excellent. The calculated signal (Total) takes into account all of the two-atom and three-atom configurations up t o the third shell around the BT and Cu photoabsorbing sites. The individual multiple-scattering y('), y(3) or r)(3) signals [6] are also shown in Fig. 1 . The small discrepancies between the experimental and calculated data are due to higher-order or farther shell contributions. However, the dominant contribution is due t o the first-shell atoms in both spectra. The first-neighbour bond length probability density p(r) was modelled using a Euler's r-like distribution: [9] This expression depends on three parameters: the average distance R, the variance o2 and the adimensional skewness parameters p = K 3 / a 3 , where K3 is the third cumulant of the distribution.
Best-fit results for the average distance, variance, and third cumulant K3 of the first-shell distribution are reported in Table I 
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at 235 I< is in a good agreement with previous resuits 121, while 1c3 rapidly increases at high ternperature leading to stroi~gly asymmetric first-neighbour distributions. In Fig. 2 the twc-body distribution functions at T=295 h' , T 4 O O K and T=i93 K, reconstructed from EXAFS data, are reported. The error bars in Fig. 2 have been estimated from the 20 statistical errors on the individual parameters and should be considered as maximum uncertainty on the shape of the distribution. The distribution is asymmetric even a t room temperature. Asymmetry and width of the distribution increase a s a function of temperature up to the the liquid phase. The most interesting feature is that while the average Cu-Br distance is nearly constant, both the foot and the most-probable value of the distribution move of about 0.06 A to shorter distances. This effect is related to the asymmetry of the distribution, which results to be steeper at short distances but is still different from zero in an intermediate range of distances. In liquid CUBT, we performed a short-range refinement of the two-body distribut~on function g c U , s r (~) using a model g ( r ) decomposed into one peak plus the long-range tail. Other systems were investigated using thls method, obtaining excellent results. [8.9] The reconstructed two-body gcUB,(r) at 793 K is shown in Fig. 2 and compared with those of the solid phase. The shape of the first-peak is substantially similar to that of the high-temperature solid phase.
In the liquid, a flat non-zero distribution is found a t longer distances. The first-neighbor peak is found to be much narrower than indicated by a previous neutron diffraction study. However, it is demonstrated that the present shape of the peak is consistent with the original neutron diffraction S(Q) data. the temperatures of 295, 600, and 793 K.
